INTRODUCTION
MICROARRAY have become extremely useful for analysing gene expression phenomenon but establishing a relation between microarray analysis results (typically a list of genes) and their biological significance is often difficult [9] . Microarrays have revolutionised biology as a science and have ignited the bioinformatics revolution. The large amount of data produced by microarray experiments requires constant computational support in order to be of any use. The success of genome sequencing projects has led to the identification of almost all the genes responsible for the biological complexity of several organisms. Microarray are becoming increasingly more common laboratory for simultaneous change in expression across a large number of genes .Image data from the array lead to gene specific numerical intensities representing relative expression level, and these in turn form the input to computational analysis designed to access significance and relationship across biological samples [18] . This high-throughput technique can be used to predict the function of unknown genes, in medical diagnostics, in biomarker discovery, to infer networks from the regulatory interactions between genes, and to investigate the mechanisms by which a drug, disease, mutation and environmental condition affects gene expression and cell function. Large datasets are produced, particularly from whole-genome arrays, and public databases hold substantial quantities of gene-expression information [20] .Microarrays facilitate the discovery of totally novel and unexpected functional roles of genes. The power of these tools has been applied to a range of applications, including discovering novel disease subtypes, developing new diagnostic tools, and identifying underlying mechanisms of disease or drug response [8] .
Cancer is a potentially fatal disease caused mainly by environmental factors that mutate genes encoding critical cell-regulatory proteins. The resultant aberrant cell behaviour leads to expansive masses of abnormal cells that destroy surrounding normal tissue and can spread to vital organs resulting in disseminated disease, commonly a harbinger of imminent patient death [12] . Head and neck squamous cell carcinoma (HNSCC), which affects the oral cavity, the oropharynx, the larynx and the hypo pharynx, is the sixth most common cancer among men in the developed world. Well-known risk factors include tobacco and alcohol. Over the last decades, diagnosis and management have improved, but not long-term survival rates. The prognosis of HNSCC is influenced by many factors, such as TNM staging and pathological grading of differentiation. However, since these factors are not sufficient [25] .We found that several major biologic systems or pathways were globally altered in HNSCC, at least in this set of studies. Among these are some previously implicated in HNSCC pathogenesis, such as cell cycle control [17] . This Bioinformatics based analysis of gene expression data of head and neck squamous cell carcinoma leads to identification of novel genes involved in HNSCC pathogenesis..
II.
Tools and databases A.
Array express (database)
Array Express is a public database of microarray gene expression data at the EBI, which is a generic gene expression database designed to hold data from all microarray platforms [2] .ARRAY EXPRESS relates to European Bioinformatics Institute (EBI), Europe, established 2002 .It stores microarray data only and its main aim is data repository as well as well-annotated data warehouse. [10] B.
Brb array tool (biometric research branch)
BRB-Array Tools is an integrated software system for the comprehensive analysis of DNA microarray experiments. The version of BRB Array used is 4.3. C. System requirement  PROCESSOR: Intel (R) core (TM) i3-2100 CPU  PROCESSOR SPEEDS: @3.10 GHz 3.10GHz  RAM: 2.00GB  SYSTEM TYPE: 32 bit operating system  OPERATING SYSTEM: WINDOWS 7
III. Methodology
Forty -four samples were being taken of patients suffering from head and neck squamous cell carcinoma from the array express database in which Twenty-two patients were normal and other twenty-two are in cancerous stage. These samples are analyzed through BRB Array tool technique which is an integrated software system for comparing the gene expression. The expression is compared between normal versus disease, after reiterating and normalization the actual genes are produced in the form of heat map. Prediction analysis of microarray is done to identify novel genes involved in HNSCC.
IV.
Results and discussion 4.1.
Cluster analysis of sample (Hierarchical)
Cluster analysis of samples is done with the help of BRB Array tool, Java tree viewer option. The current analysis is based on hierarchical clustering. According to which we can divide samples into two major groups. The clustering of sample explains the gene expression of each sample which is denoted with three different colors. Here the Green color Cluster analysis of samples is done with the help of BRB Array tool, Java tree viewer option. The current analysis is based on hierarchical clustering. According to which we can divide samples into two major groups. The clustering of sample explains the gene expression of each sample which is denoted with three different colors. Here the Green color represents the normal genes, red signify the diseased genes and black represents unexpressed genes. These samples are divided into two groups 1 and 2 and further subdivided into four subgroups a, b, c and d. These subgroups are further classified into various sub clusters. Samples are clustered according to distance between them.
We can see that in cluster 1 the sub cluster a show mainly the red images which are expressing as diseased genes and some of them are expressing normal too. In subgroup b mainly the black colour is been highlighted which are unexpressed genes and some are normal and disease too. Now in cluster 2 we can see under sub cluster c mainly the green colour images is been seen which means normal genes are highly expressed. In group d different images of all 3 colors is presents i.e. green, black, red means normal, diseased and unexpressed expression level is present .In a broad view we can say that cluster 1 is showing the diseased samples and the group 2 shows the normal samples .However , other expression can also be seen in both of clusters. 
Prediction analysis of microarray (PAM)
(PAM) Prediction analysis of microarray is done with the help of BRB Array tool. Total number of 1248 genes are used for PAM analysis .The above graph shows the misclassification error for 1248 genes. The minimum threshold is 5.07 is selected. The value of 5.07 is selected because the misclassification error is least in genes at this value which can be clearly seen in graph. 
. Performance of classifiers during cross validation
This table presents the results of the K-fold cross-validation procedure used to characterize accuracy of the classifiers This is result of prediction verification which means how many samples are been predicted as in correct status of class labeling. For each array (sample), the table presents whether the sample is belonging to the class in which it has been placed. PAM was able to predict the class of the sample correctly. It is seen that out of total 36 samples 35 represent the correct prediction and only one sample i.e. GSM153823 show the incorrect prediction which is actually in normal state.
The second table presents sensitivity and selectivity of the PAM predictor for each class. There are two classes namely normal and disease .Their sensitivity, specificity and positive and negative predicted value is been specified .In the case of normal their sensitivity in cross validation is less as 0.944 whereas its specificity is more i.e. 1. Their positive predicted value is 1 and its negative value is 0.947.But in case of disease their sensitivity is more as 1 and specificity is 0.944.and the cross-validation of positive predicted value is less as 0.947 and the negative value is 1.It means that disease class is more sensitive than normal one and normal class is more specific than disease one. The table contains genes that are used for class prediction. For each gene, Geometric mean of gene expressions (ratios): For each class, geometric mean of gene expression (ratios) values are listed. The excluding of genes can be under any of the following condition as if it Less than 20 % of expression data have at least a 2 -fold change in either direction from gene's median value. The p-value of the log-ratio variation in greater than 0.01 and the Per cent of data missing or filtered out exceeds 50 %.The two genes which passes above criteria are Keratin 4 and Mal, T-cell differentiation protein genes.
V. Conclusion
Through hierarchical clustering we conclude that cluster 1 is showing the diseased samples and the group 2 shows the normal samples .However , other expression can also be seen in both of clusters.
In PAM Cross-validation mis-classification rate is 3 per cent and total numbers of 1248 genes are used for PAM analysis. It is seen that out of total 36 samples 35 represent the correct prediction and only one sample i.e. GSM153823 show the incorrect prediction which is actually in normal state. The two genes which pass criteria are Keratin 4 and Mal, T-cell differentiation protein genes.
As these genes are already known to involve in cancer progression these genes can be future target for cancer treatment.
